We prove some properties of q − analogues of the Fibonacci and Lucas polynomials, apply these to derive some identities due to L. Carlitz und H. Prodinger and finally give an easy approach to L. Slater's Bailey pairs A(1)-A(8) using q − Lucas polynomials.
Introduction
After recalling some properties of the q − Fibonacci and q − Lucas polynomials which I have introduced in [4] and [5] I apply these to derive some identities due to L. Carlitz [2] und H. Prodinger [8] . Finally I show that the q − Lucas polynomials allow an easy approach to L. Slater's Bailey pairs A(1)-A(8) and some related Rogers-Ramanujan type identities. I want to thank Andrew Sills for commenting on a previous version and pointing out to me the papers [10] and [11] of L. Slater. For the proof it is convenient to consider this identity for odd n and even n separately. For odd n the left-hand side is ( ) ,
which satisfy the recursion 
Definition and simple properties
Define the q − Fibonacci polynomials ( , , ) The first polynomials are   2  3  4  2  32 0,1, , , 
The simple proofs follow by comparing coefficients and using the well-known recurrences for the q − binomial coefficients. We see that (2.2) is equivalent with
Combining (2.2) and (2.3) we get (2.4).
As a consequence we get Iterating this equation and observing that it holds for 2 n = and 3 n = gives ( ) 
Comparing coefficients this amounts to
As in [5] we define the q − Lucas polynomials by ( ) 
for 0, n > which is a very nice q − analogue of (1.2).
For the proof observe that
Comparing coefficients we also get ( ) This follows from
Remark 2 (2.12) has the following combinatorial interpretation: Consider a circle whose circumference has length n and let monominos be arcs of length 1 and dominos be arcs of length 2 on the circle. Consider the set n Λ of all coverings with monominos and dominos and fix a point P on the circumference of the circle. If P is the initial point of a monomino or a domino of a covering then this covering can be identified To give a combinatorial interpretation of (2.14) we consider all words of n Λ with last letter a or the two last letters 0 . ab Their weight is
There remains the set of all words in n Λ with last letter . b With the same argument as above we see that this is 1 1 , , . In order to find a recurrence for individual numbers I want to show first that for
By (2.14) we know that (1 )
This recurrence holds for
Inversion theorems
L. Carlitz [2] has obtained two q − analogues of the Chebyshev inversion formulas. The first one ( [2] ,Theorem [6] ) implies
and the second one ( [2] , Theorem 7) gives
These are q − analogues of (1.6) and (1.7). We give another proof of these theorems: 
Since the q − Fibonacci and the q − Lucas polynomials satisfy the same recurrence we get from the initial values ( )
for 0. n ≥ We can use these identities to extend these polynomials to negative . n
We then get for
Remark 3
It is easily verified that the identities (2.2), (2.3), (2.4), (2.12) and (2.14) hold for all . n ∈ We want to show that
For odd n the left-hand side is 
( 1, , ) 1 ( 2, , ). 
Remark 4
In [6] we have defined a new q − analogue of the Hermite polynomials ( )
n n H x s q x sD = − By applying the linear map (2.11) to (1.6) and (1.7) these can be expressed as
Remark 5
The polynomials 
In the same way the linear functional M defined by
Some related identities
The classical Fibonacci and Lucas polynomials satisfy 
L. Carlitz [2] has given q − analogues of these theorems which are intimately connected with our q − analogues. 
These are polynomial identities which for ( ) ( , ) , x y α β → immediately give the explicit formulae for the q − Fibonacci and q − Lucas-polynomials if we define them by (3.7) and (3.6) .
To prove these theorems we use the identity
To show this identity let n be fixed and let U be the ( ) q − linear operator on the vector space of all sums
by using (1.8) we get the desired result
First we prove (4.3).
( ) ( )
For the proof of (4.4) observe that 
For the classical Fibonacci polynomials the formula ( 1) ( , , ) , , .
The case 0 m = gives which also holds for m ∈ by (2.3) and Remark 3.
Assume that (4.7) holds for i n < and all m . Then we get 
, ,
, , , , .
we get from 
This implies
Because of (3.9) we get
This gives

Theorem 4.4 (H. Prodinger [8] )
2 1 2 1 0 1 ( 1) ( , , ) 0. k n k n k n k k n nx L x s q k k ⎛ ⎞ ⎜ ⎟ − ⎝ ⎠ − − = − ⎛ ⎞ ⎡ ⎤ ⎡ ⎤ − + = ⎜ ⎟ ⎢ ⎥ ⎢ ⎥ ⎣ ⎦ ⎣ ⎦ ⎝ ⎠ ∑ (4.13)
Some Rogers-Ramanujan type formulas
It is interesting that the q − Lucas polynomials give a simple approach to the Bailey pairs A(1) -A(8) of Slater's paper [10] .
Let us recall some definitions (cf. [1] or [7] ) suitably modified for our purposes. for some
.
To obtain Bailey pairs we start with formula (3.1) and consider separately even and odd numbers . n This gives 
Here the inner sum This is an easy consequence of the q − Vandermonde formula 
. , , 1, ,
Therefore by (2.14) ( 1) (1, 1, ) (1, 1, ) (1, 1, ) for n>0 ( 1) ,
. The first terms of the sequence 
. (1, 1, ) 
. 
Proof.
This follows from (5.14) with 0, m = because we get the same sums as in Corollary 5.6. We have only to verify that 2 2 12( 1) 11( 1) 2 12 13 3. n n n n − + − + = − +
